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Chemical Quality Assurance Report
Soil Background — August 2003
Plum Brook Ordnance Works, Sandusky, Ohio

1.0 Executive Summary

The purpose of the Chemical Quality Assurance Report (CQAR) is to provide a
comprehensive review of the quality of the chemical data associated with the soil
background program for the Plum Brook Ordnance Works (PBOW). The former PBOW
site is currently owned by NASA and is operated as the Plum Brook Station (PBS) of the
NASA John Glenn Research Center, which is located at Lewis Field based in Cleveland,
Ohio. It is located approximately 4 miles south of Sandusky, Ohio, and 59 miles west of
Cleveland. The areas surrounding PBOW are mostly agricultural and residential. Public

access is restricted at PBOW except during the annual deer hunting season.

The PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-TNT,
dinitrotoluene (DNT), and pentolite. Production of explosives began on December 16,
1941 and continued until 1945. It is estimated that more than one billion pounds of
explosives were manufactured during the 4-year operating period. Decontamination of

TNT, acid, pentolite, and DNT processing lines was completed in late 1945.

The data will be used to establish a background concentration for potential contaminants
in the site soils. This will allow for comparisons of contaminant concentrations that may
constitute unacceptable risk to human health or the environment, determine the nature
and extent of source areas, and determine whether contaminant distribution is consistent
with DOD activities.

The CQAR for the PBOW soil background program has been prepared using a single set
of a project sample, field quality assurance (QA) sample (field duplicate) and quality
control (QC) sample (field split). Samples used in the preparation of the QCAR are listed

in Table 1. The analyte groups and analytical methods are provided below:

Parameter (Method)
Explosives by SW846, 8330
PAH/Semivolatile Organics by SW846 8270C
Metals by SW846 6010B, 7470A




Table 1: Samples Used in Preparation of the CQAR

LOCATION | SAMPLE NO |SAMPLE DATE | PURPOSE (SDG ANALYTICAL LAB
DB0003 REG H3H080204 STL
PBOW DB0004 6-Aug-03 FD H3H080204 STL
DBO0005 FS F18977 Accutest

Two laboratories provided the analysis of the project samples and the associated
laboratory QA/QC used in arriving at the results. Severn Trent Services (STL),
Knoxville, TN analyzed both the project sample and the field QA sample (field
duplicate), and Accutest Laboratories, Orlando, Florida analyzed the field QC sample
(field split).

Sensitivity:  All samples were analyzed within the designated holding times and

preservatives were added to the samples.

Precision: The variability between the project sample, field QA and field QC are
summarized in Tables 2-4. The criteria for comparing the project samples and the
QA/QC samples conforms to the levels defined in Table 5. A total of 60 comparisons for
20 different metals were made and none of the sample pairs were designated as
disagreement and four (6.7%) as major disagreement. All four of the sample results with
major disagreement resulted from comparing samples with detects to samples with no

detects.

Accuracy: The analyte groups may contain false positives or be biased high because of
method and/or trip blank contamination. In the metals, barium, lead and manganese were
present in the method blank but all project and field QA sample results were >5x the

blank amount and no qualifiers were required.

Completeness: No data were rejected

Comparability: All of the analytical laboratories used the same method to analyze the

samples. As a result all sample data can accurately be compared and analyzed.




2.0 Review of Project Samples, Field QA Samples, & Field QC
Samples

The sample data were evaluated following the logic identified in USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review
(February 1994) and USEPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review (October 1999). Blank evaluation followed USEPA
Region III Modifications to the Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses (April 1993) and Region III Modifications to National
Functional Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(September 1994). Overall, the quality of the data was determined to be acceptable.

Acceptable results were qualified as appropriate.

Several sample results for the organic compounds were assigned “J” qualifiers by the
laboratory, which is standard practice for these methods, because they were quantitated
between the method detection limit (MDL) and the reporting limit (RL). Due to the
uncertainty associated with this region of quantitation, the validation reviewer retained

the “J” qualifiers assigned by the laboratory to indicate an estimated quantity.

Data validation summaries (Attachment 1), which function as worksheets for the
validation task, are included for each parameter in each data package. The following

section highlights the key findings of the data validation for each analysis.

2.1 Analysis-Specific Data Validation Summaries

2.1.1 Explosives by SW846-8330
Overall, the data are of good quality. Data were reviewed for the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all

samples. Samples were acceptable as received.

Initial and Continuing Calibration. All initial and continuing calibration relative
response factors (RRFs) associated with the project sample met QC criteria. No qualifiers

were required.



Blanks. No contaminants were found in the associated method blanks.

Surrogate Recoveries. All surrogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicates (MS/MSD). The MS/MSD analyses results

were within limits for all three samples. No qualifiers were required.

Laboratory Control Sample (LCS). The explosives recoveries in the LCS analyses

were within the QC limits and no qualifiers were required.

Quantitation. The sample results were acceptable as reported.

2.1.2 PAH/Semivolatile Organics by SW846 8270C
Overall, the data are of good quality with the exceptions noted below. Data were

reviewed for the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all

samples.

Initial and Continuing Calibration. All initial and continuing calibration RRFs

associated with the project sample met QC criteria. No compound results were rejected.

Blanks. No compounds were detected in the method blanks. No qualifiers were

required.

Surrogate Recoveries. All surrogate recoveries are within the laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD). The MS/MSD analyses were
acceptable within QC limits.

Laboratory Control Sample (LCS). LCS analyses were performed and all results

were acceptable.

Internal Standards (IS). Internal standards analyses were within the +100, -50%

laboratory criteria.

Quantitation. All results were nondetects.
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2.1.3 Metals (Total) by SW846 6010B; Hg by Cold Vapor 7470A
Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all

samples.

Initial and Continuing Calibrations. All initial and continuing calibrations

associated with the project sample met QC criteria.

Blanks. The 5X rule for contaminants found in the associated calibration, prep, and
method blanks (MB) was applied to all sample results. Barium, lead and manganese
were present in the method blank for the primary and field QA samples. However, the

sample results were greater than 5x the blank and no qualifiers were required.

Matrix Spike/Matrix Spike Duplicate(MS/MSD). The MS/MSD recoveries were
within the QC limits.

Sample Type Validation
ple 1yp Samples Affected Analyte / Analytes Qualifier
Field QA DB0003, DB0004 Cr, Ni J
Field QC DB0005 Sb uJ

ICP Check Samples. The recoveries for the check samples were within the QC limits.

No qualifiers were required.

Laboratory Control Sample (LCS). All the LCS had recoveries that met the QC

limits. No qualifiers were required.

ICP Serial Dilutions. The serial dilution results were within the QC limits.

Quantitation. Results quantified between the minimum detection limit (MDL) and the
reporting limit (RL), which the lab qualified as “B”, were qualified as estimated “J”

unless blank contamination was present.



3.0 Review of Sample Handling

All aspects of sample handling were reviewed as part of the sample data evaluation and
recorded in each analysis-specific data validation summary. All chain of custody (COC)
forms are available in Attachment 2. No major deficiencies were noted in the handling of

the samples. All cooler temperatures were plainly identified as within the QC limit.
4.0 Data Comparison Tables

Attachment 3 contains the complete project data set used to create the Comparison
Tables. The data set lists all the appropriate samples, concentration units, detection limits
and quantitation limits. The detected compounds or elements were used to compare the
project sample with the field QA and field QC samples.

All the detected analyte results are shown in Tables 2 through 4. In order to compare the
project sample with both the field QA and field QC, compounds or elements detected in
the project sample were listed for the corresponding samples as well, whether or not
detected. Comparisons of results were categorized by agreement, disagreement or major

disagreement as defined in Table 5.

Data comparisons were limited to the metals analyses. Application of the comparison
criteria resulted in four major disagreements (MD) and no disagreements (D). All of the
major disagreements involved Be and Na where the compound was detected in the
project and field samples and in the corresponding field QC sample at below the
detection level (qualified as “U”). The PAH/semivolatiles and explosives had no
comparisons. All compounds were nondetect in all three samples for both analytical

groups.

Table 2: Data Comparison: Explosives

Location Detected Project Sample Field Duplicate Field Split PS/IFD* PS/FS® FDIFS®
Code Analyte1 Sample No/ Date Sample No./Date Sample No./Date
Result/Qual/Code® Result/Qual/Code’ Result/Qual/Code?
PBOW DB0003 DB0004 DB0005
6-Aug-03 6-Aug-03 6-Aug-03

No detected
compounds



Table 3: Data Comparison: Semivolatiles

Location Detected
Code Analyte'
PBOW

No detected
compounds

Project Sample
Sample No/ Date
Result/Qual/Code®

DB0003
6-Aug-03

Field Duplicate
Sample No./Date
Result/Qual/Code®

DB0004
6-Aug-03

Table 4: Data Comparison: Total Metals

Detected
Analyte'

Location
Code

PBOW

Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Selenium
Thallium
Vanadium
Zinc
Mercury

Project Sample
Sample No./Date
Result/Qual/Code?

DB0003
6-Aug-03

2940
1.7
12.3
0.18 J
663

2.7 J8a
13 J
21 J
3490
4.7

439 J
41.5
34 J8a
187 J
284 J
0.56 U
3055 J
44 J
18.7
0.037 U

Field Duplicate
Sample No./ Date
Result/Qual/Code®

DB0004
6-Aug-03

2930

1.7

12.2
017 J
713

26 J8a
13 J
20 J
3480

4.5

448 J
42.8

34 J,8a
195 J
245 J
055 U
11 U
44 J
18.8
0.037 U

Field Split
Sample No./Date
Result/Qual/Code?

PS/IFD* PSI/FS® FDIFS®

DB0005
6-Aug-03

Field Split PSIFD*  PSIFS® FDIFS®
Sample No./Date

Result/Qual/Code?

DB0005
6-Aug-03

2780
1.4
101 J
0.066 U
576

2.1
093 J
1.7 J
3160
55 J
411 J
36.5
28 J
130 J
29 U
0.83
02 U
35 J
16.6
0.045 J
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Footnotes in Tables 2, 3, 4, and 5

1) Nondetected analyte results are provided in the Table for the purpose of establishing the basis

2)

3)

for reporting the level of disagreement between the project and QA/QC samples. All results

are reported in ug/l.

Result/Qual/Code: The Qual notation refers to the evaluator’s qualifier added to the

analytical value resulting from a review of the lab QA/QC data. See Table 66 for qualifier

definitions. See Table 7 for a listing of data validation codes.

Agreement (A)/Disagreement (D)/major disagreement (MD)-- the level of disagreement is

based on comparison criteria from Table 5: PS=project sample; FD=field duplicate; FS=field

split.

Table 5: Criteria for Comparing Field QC and QA Sample Data

Matrix Parameter Disagreement Major Disagreement
All All >5x difference when one >10x difference when one
result is <DL result is <DL
All All >3x difference when one >5x difference when one
result is <RL result is <RL
Water All except TPH >2x difference >3x difference

Reference: CRREL Special Report No. 96-9, “Comparison Criteria for Environmental Chemical Analyses
of Split Samples Sent to Different Laboratories — Corps of Engineers Archived Data”, Grant, C.G., Jenkins,
T.F., and Mudambi, A.R., USACE Cold Regions and Environmental Research Laboratory, Hanover NH,

May 1996




Table 6 : Validation Qualifiers

U

uJ

Not detected. The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

The compound/analyte was positively identified; the reported value is the estimated
concentration of the constituent detected in the sample analyzed.

The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks. (5X/10X
Rule was applied).

The reported sample results are rejected due to the following:

1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process that could affect the validity
of the reported data.

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

The compound/analyte was analyzed for, but not detected above the established reporting
limit. However, review and evaluation of supporting QC data and/or sampling and
analysis process have indicated that the “nondetect” may be inaccurate or imprecise. The
nondetect result should be estimated.



Table 7: Data Validation Reason Codes

Reason Code

Definition

01 Sample received outside of 4+/-2 degrees Celsius

01A Improper sample preservation

02 Holding time exceeded

02A Extraction

02B Analysis

03 Instrument performance — outside criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria

03D Retention time windows

03E Resolution

04 Initial calibration results outside specified criteria

04A Compound mean RRF QC criteria not met

04B Individual % RSD criteria not met

04C Correlation coefficient >0.995

05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met

05B Compound % D QC criteria not met

06 Result qualified as a result of the 5x/10x blank correction
06A Method or preparation blank

06B ICB or CCB

06C ER

06D B

06E FB

07 Surrogate recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)
08B % RPD outside acceptance criteria (precision)

09 Post digestion spike outside criteria (GFAA)

10 Internal standards outside specified control limits

10A Recovery

10B Retention time

11 Laboratory control sample recoveries outside specified limits
11A Recovery

11B % RPD (if run in duplicate)

12 Interference check standard

13 Serial dilution

14 Tentatively identified compounds

15 Quantitation

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria is exceeded

18 Percent difference between original and second column exceeds QC criteria
19 Professional judgement was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24 Reported result and/or lab qualifier revised to reflect validation findings

10




Attachment 1

Data Validation Summaries



SDG: Halogo204 Project: Plumbrook — Bk§ Sois

Method: Explosives —~ %330 Matrix/No. of Samples: Sed -3

Validation Samples: D B0003 — STL_

DRBooOHY ~-sSTL

"D B00od5 — Accutest

Data Validation Report Summary
Status Code Comments

1. Sample Preservation,

Handling, and Transport A
2. Chain of Custody A
3. Holding Times A
4. GC/MS Tune/Inst Perf N /A
5. Calibrations R
6. Blanks A
7. Blank Spike/LCS A
8. Matrix Spike A
9. Surrogates A
10.  Internal Standards N /A
11.  Compound Identification A
12.  System Performance A
13.  Field QC Samples A

14.  Overall Assessment

Status Codes:

A = Acceptable

R = Data Rejected

X = Data acceptable but qualified due to problems



H3Hos0 0z
SDG: - 1%471 Method: Explosives

Qualifications:

Page 2

Significant Findings/Recommendations:

Overall Data Quality:

ACCJ/éTl“‘%Q LS

Peer Reviewer:

[N
Validator's Signature: Q—a\dj»mw ”&QLQW s
O

Date: II/%O,/ZOUS

Date:

1/00



SHAW E & I INC
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Client Sample ID: DB0003
HPLC
. Lot-Sample #...: H3H080204-003 Work Order #...: FVXHVIAJ Matrix.........: SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
Prep Date......: 08/12/03 Analysis Date..: 08/13/03
Prep Batch #...: 3223497
Dilution Factor: 1
% Moisture.....: 5.9 Method.........: SW846 8330
: REPORTING
PARAMETER " RESULT . LIMIT UNITS MDL ,Qw QMJ
HMX . ND 0.50 mg/kg 0.18 u
RDX . ND 0.50 mg/kg 0.17
1,3,5-Trinitrobenzene ND 0.25 mg/kg 0.090
. 1,3-Dinitrobenzene ND 0.25 mg/kg 0.030
Tetryl ND 0.65 mg/kg 0.38
Nitrobenzene ND 0.25 wg/kg 0.045
2,4,6-Trinitrotoluene ND 0.25 mg/kg 0.045
4-Amino-2,6- ND 0.25 mg/kg 0.090
dinitrotoluene
2-Amino-4,6- ) , ND 0.25 mg/kg 0.090
" dinitrotoluene ‘
2,6-Dinitrotoluene ND 0.25 mg/kg 0.090
2,4-Dinitrotoluene ND 0.25 mg/kg 0.045
2-Nitrotoluene ND 0.25 mg/kg 0.14
4-Nitrotoluene ND 0.25 mg/kg 0.090
3-Nitrotocluene ND 0.25 mg/kg 0.14 N/
PERCENT RECOVERY
. SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 102 (74 - 121)



SHAW E & I INC

Client Sample ID: DB0004

(74 - 121)

" HPLC
Lot-Sample #...: H3H080204-004 Work Order #...: FVXH21AJ Matrix.........: SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
Prep Date......: 08/12/03  Analysis Date..: 08/13/03
Prep Batch #...: 3223497 ' .
Dilution Factor: 1
" % Moisture.....: 9.7 Method.........: SW846 8330
REPORTING R J
PARAMETER RESULT LIMIT UNITS MDL “JéQM
HMX ND 0.50 mg/kg 0.18 5
RDX ND 0.50 mg/kg 0.17
1,3,5-Trinitrobenzene ND 0.25 mg/kg 0.090
1,3-Dinitrobenzene ND 0.25 mg/kg 0.030
Tetryl ND 0.65 mg/kg 0.38
Nitrobenzene ND 0.25 mg/kg 0.045
2,4,6-Trinitrotoluene ND 0.25 mg/kg 0.045
4-Amino-2,6- ND 0.25 mg/kg 0.090
dinitrotoluene
2-Amino-4,6- ND 0.25 mg/kg 0.050
dinitrotoluene

2,6-Dinitrotoluene ND 0.25 mg/kg 0.090
2,4-Dinitrotoluene ND 0.25 mg/kg 0.045
2-Nitrotoluene ND 0.25 mg/kg 0.14
4-Nitrotoluene ND 0.25 mg/kg 0.090
3-Nitrotoluene ND 0.25 mg/kg 0.14 J/

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS -
1-Chloro-3-nitrobenzene 109

24



Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: DB0005
Lab Sample ID:  F18977-1 Date Sampled: 08/06/03
Matrix: SO - Soil Date Received: 08/08/03
Method: SW846 8330A SW846 8330A Percent Solids: 91.0
Project: PBOW

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 GG007405.D 1 08/20/03  NJj 08/19/03 0OP8256 GGG361
Run #2

Initial Weight  Final Volume
Run #1 2.09g 20.0 ml
Run #2
CASNo.  Compound Resut RL  MDL Unis Q  ReQudd
2691-41-0 HMX ND 0.48 0.096 mg/kg U
121-82-4  RDX ND 0.48 0.096 mg/kg
99-65-0 1,3-Dinitrobenzene ND 0.48 0.096 mg/kg
606-20-2 2,6-Dinitrotoluene ND 0.48 0.12 mg/kg
121-14-2 2,4-Dinitrotoluene ND 0.48 0.096 mg/kg
35572-78-2 2-amino-4,6-Dinitrotoluene =~ ND 0.48 0.096 mg/kg
19406-51-0 4-amino-2,6-Dinitrotoluene ~ ND 0.48 0.096 mg/kg
98-95-3 Nitrobenzene ND 0.48 0.096¢ mg/kg
88-72-2 o-Nitrotoluene ND 0.48 0.096 mg/kg
99-08-1 m-Nitrotoluene ND 0.48 0.096 mg/kg
99-99-0 p-Nitrotoluene ND 0.48 0.096 mg/kg
479-45-8  Tetryl ND 0.48 0.096¢ mg/kg
99-35-4 1,3,5-Trinitrobenzene ND 0.48 0.096 mg/kg
118-96-7 2,4,6-Trinitrotoluene ND 0.48 0.096 mg/kg \‘L
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
610-39-9 3,4-Dinitrotoluene 100% 63-139%
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound



DATA VALIDATION WORKSHEET
EXPLOSIVES AND DEGRADATION PRODUCTS BY HPLC

Reviewer: __ Kitchings Date: 11 ’ 18]
H3WosoR oY \
Project:_Plumbrook SDG: Matrix/No. Samples: _S — 3

Technical Holding Times
A. Sample Preservation, Handling and Transport

1. Have all samples been preserved correctly? (YA No N/A

2. Have sample temperatures been kept at 4° C (+or- 2 ° C) ( Yes) No N/A

3. Were all samples received in proper condition? 6es> No N/A

4. Were any qualifications required based on this information? Yes (ND N/A

p—

Coler@ 1%
B. Chain of Custody

1. Were all samples properly recorded on COCs? @ No N/A

2. Were correct analyses performed on samples? {eﬁ No N/A
C. Holding Times

1. Were samples extracted and analyzed within acceptable holding times? @ No NA

2. Were any qualifications required based on this information? Yes (ﬁ‘\ N/A

A
Sampled Prepped Analyzed
%/6 o 91z &[13
L i 8o
Initial Calibration
1. Were correct numbers and concentrations of standards used for initial calibration @ No N/A
standards to establish calibration curve (i.e., water: 9 standards; soil; 7 standards)?
2. For sample results calculated using iitial calibration, was correct standard used for Yes No @
calculating sample result?
3. Was calibration range within 25% of method range? (75 {ZO" @ No NA
4. Were retention Times ( RTs) within acceptable RT windows? Yes Neo (I:I&
Comments/Qualifications:
% /z/zr e .o N
2.
, /.—4
<7% <‘ Lo




DATA VALIDATION WORKSHEET
EXPLOSIVES AND DEGRADATION PRODUCTS BY HPLC

Reviewer: __Kitchings , Date: _ ( / 3°
H3H0%aR0% '
Project:_Plumbrook SDG: __ 7 1§97 Matrix/No. Samples: S 3

118 Continuing Calibration
1. Were continuing calibration samples run at the required frequency, and compared to the @ No N/A
correct initial calibration?
2. Were RTs for all standard compounds in continuing calibration samples within | Yes No @
acceptable RT window?
3. Were continuing calibration recoveries within control limit of 75-125%? XE3) No N/A
4. Did laboratory reported calculations and data match raw data? ;_; No @
5. Were any qualifications required based on this information? Yes (_N\o\} N/A
Comments/Qualifications: ~

1 / 20 g7
| &
b (vl

1v. Blanks
1. Does data package include summary of method blank results? (@ No N/A
2. Were any compounds reported in laboratory method blanks? Yes (ﬁo‘) N/A
3. Were method blank analyses performed at required frequency? @ No N/A
4. Were any qualifications required based on this information? Yes 6\1:)} N/A
Comments/Qualifications: € / 3 g , 20

Ws us,

V. System Monitoring Compounds (Surrogate Spikes)

1. Were all samples spiked with correct surrogate compounds? (Y Yra No N/A
S—
2. Were laboratory surrogate recoveries calculated and reported correctly on data forms? Yes No @
3. Were surrogate recoveries within laboratory established limits? & ea No N/A
Yes (Ro} N/A
g ——

4. Were any qualifications required based on surrogate spike QC information?
4 X 3=
. . . /
Comments/Qualifications: — (o2, 104 /IOO/




DATA VALIDATION WORKSHEET
EXPLOSIVES AND DEGRADATION PRODUCTS BY HPLC

Reviewer: __ Kitchings ‘ Date: il f’) o
K 3030204 ! <-3
Project:_Plumbrook SDG: F 189717 Matrix/No. Samples:
VI Matrix Spikes/ Matrix Spike Duplicates
1. Were MS/MSD samples analyzed at required frequency for each ample matrix (at least g@ No N/A
5%)?
2. Were MS/MSD results for recovery (tor- 40%) RPD (<30) within laboratory QC @ No N/A
limits?
3. Were Samples used for MS/MSD field blanks? Yes No)| NA
N/
4. Were matrix spike recoveries and RPDs calculated and reported correctly? Yes No 1@)
5. Were any qualifications required, based on results of MS/MSD samples in conjunction | Yes ﬁ NA
with other QC information?
Comments/Qualifications:
S 6 - o q9-tlo
o T G6-115
ety 0326 NETICERN
VIIL. Laboratory Control Sample (LCS)
1. Were LCS samples run? /Ye} No N/A
2. If performed, were LCS recoveries within the QC limits? Yos No NA
3. Hf performed, were LCS calculations performed correctly, and did laboratory reported Yes No ﬁ[D
values match raw data?
4. Were any qualifications required based on LCS data in conjunction with other QC Yes N/A

information?

Comments/Qualifications:
& 15
0§ - 1I¥
€[z0  Gy—jog




DATA VALIDATION WORKSHEET
EXPLOSIVES AND DEGRADATION PRODUCTS BY HPLC

Reviewer: __Kitchings Date: __ || / 30
H3HIK D204
Project:_Plumbrook SDG: Matrix/No. Samples: S-3

VIII.  Field QC Samples D ]

1. Were field blank or equipment rinsate samples associated with this SDG? es (ND N/A
g
2. Were any compounds present in any associated field blank samples? Yes No N/A
3. Were any field duplicate pairs analyzed in this SDG? @ No N/A
4. Were RPDs field duplicate pairs within acceptable limits ( + or -20%) @ No N/A
5. Were any qualifications required based on field QC information? Yes (ND N/A
A —
Comments/Qualifications: 0533 s304
{
U

X. Compound Identification
1. Are relative retention times (RRTs) within acceptable RRT windows? Yes No (N\/X\
2. Were identified compounds confirmed on second column? Yes No W
3. Were any qualification required based on this information? Yes No N/4 ,
Comments/Qualifications: \)J/

N o Yow £ ﬂ%a [N

X. Overall Assessment of Data

1. Are there any specific concerns or limitations regarding the data in this SDG? Yes N/A

Comments/Qualifications:




SDG:__ B3 Hosozo4 / = 18977 Project: ___ Plumbrook - BK§ $2ILS

Method:_ Semivolatiles - PAH %270 ..Matrix/No. of Samples: Svd - 3

Validation Samples:_D®B00d3 ~ 7 L

PDPRwOY —ST L

DB200S - Acudest

Data Validation Report Summary
Status Code Comments

1. Sample Preservation,

Handling, and Transport A
2. Chain of Custody A
3. Holding Times A
4. GC/MS Tune/Inst Perf A
5.  Calibrations A
6.  Blanks A
7. Blank Spike/LCS A
8. Matrix Spike A
9. Surrogates A
10.  Internal Standards A
11.  Compound Identification A
12.  System Performance A
13.  Field QC Samples A
14.  Overall Assessment A
Status Codes:
A = Acceptable

X = Data acceptable but qualified due to problems
R = Data Rejected



SDG: A3 Hosozo¥
Ei8a27

Method: Semivolatiles

Qualifications:

Page 2

Significant Findings/Recommendations:

Overall Data Quality:

Accopt e oo Vf/\p-ni)t.o,

Validator's Slguature%.\\\'gﬂW %(/Q-u

Peer Reviewer:

Date: Il!%o ,{2003

Date:

1/00



SHAW E & I INC

Client Sample ID: DB0003

HPLC
Lot-Sample #...: H3H080204-003 Work Oxder #...: FVXHV1AH Matrix......... : SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
Prep Date......: 08/18/03 Analysis Date..: 08/21/03
Prep Batch #...: 3230523
Dilution Pactor: 1
% Moisture.....: 9.9 Method......... : SWB46 8310
REPORTING [ Q ud

PARAMETER RESULT LIMIT UNITS MDL
Acenaphthene ND 220 ug/kg 4.3 “
Acenaphthylene ND 220 ug/kg 13
Anthracene ND 22 ug/kg 2.9
Benzo (a) anthracene ND 22 ug/kg 5.6
Benzo (a) pyrene ND 22 ug/kg 2.0
Benzo (b) fluoranthene ND 22 ug/kg 4.3
Benzo (ghi)perylene ND 44 ug/kg 2.9
Benzo (k) fluoranthene ND 22 ug/kg 2.6
Chrysene ND 44 ug/kg 2.7
Dibenzo(a,h)anthracene ND 44 ug/kg 5.1
Fluoranthene ND 44 ug/kg 9.4
Fluorene ND 44 ug/kg 9.7
Indeno (1,2, 3-cd) pyrene ND 44 ug/kg 2.6
1-Methylnaphthalene ND 220 ug/kg 7.8
2-Methylnaphthalene ND 220 ug/kg 3.7
Naphthalene ND 220 : ug/kg 13
Phenanthrene ND 44 ug/kg 3.7
Pyrene ND 44 ug/kg 7.7 N/

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Terphenyl-di4 78 (63 - 134)
NOTE (S) :

Results and reporting limits have been adjusted for dry weight.



SHAW E & I INC

Client Sample ID: DB0004

10

HPLC
Lot-Sample #...: H3H080204-004 Work Order #...: FVXH21AH Matrix.........: SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
Prep Date...... : 08/18/03 Analysis Date..: 08/21/03
Prep Batch #...: 3230523
Dilution PFactor: 1
% Moisture.....: 9.7 Method.........: SW846 8310
REPORTING
PARAMETER RESULT LIMIT UNITS MDL Ew Q (.uz(
Acenaphthene ND 220 ug/kg 4.3 A
Acenaphthylene ND 220 ug/kg i3
Anthracene ND 22 ug/kg 2.9
Benzo (a) anthracene ND 22 ug/kg 5.5
Benzo {a) pyrene ND 22 ug/kg 2.0
Benzo (b) fluoranthene ND 22 ug/kg 4.3
Benzo (ghi)perylene ND 44 ug/kg 2.9
Benzo {k) fluoranthene ND 44 ug/kg 2.5
Chrysene ND 44 ug/kg 2.7
Dibenzo (a,h)anthracene ND 44 ug/kg 5.1
Fluoranthene ND 44 ug/kg 9.4
Fluorene ND 44 ug/kg 9.6
Indeno(l1,2,3-cd)pyrene ND 44 ug/kg 2.5
1-Methylnaphthalene ND 220 ug/kg 7.8
2-Methylnaphthalene ND 220 ug/kg 3.7
Naphthalene ND 220 ug/kg 13
Phenanthrene ND 44 ug/kg 3.7
Pyrene ND 44 ug/kg 7.6 $
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Terphenyl-di4 87 (63 - 134)
NOTE (S) :

Results and reporting limits have been adjusted for dry weight.



Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: DB0005
Lab Sample ID:  F18977-1

Date Sampled: 08/06/03

Matrix: SO - Soil Date Received: 08/08/03
Method: EPA 8310 SW846 3550B Percent Solids: 91.0
Project: PBOW
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 EE017258.D 1 08/14/03 SM 08/13/03 0P8218 GEE726
Run #2

Initial Weight  Final Volume

Run #1 30.1g
Run #2

5.0 ml

Polynuclear Aromatic Hydrocarbons

CAS No.  Compound Result
83-32-9 Acenaphthene ND
208-96-8  Acenaphthylene ND
120-12-7 Anthracene ND
56-55-3 Benzo(a)anthracene ND
50-32-8 Benzo(a)pyrene ND
205-99-2 Benzo(b)fluoranthene ND
191-24-2 Benzo(g,h,i)perylene ND
207-08-9 Benzo(k)fluoranthene ND
218-01-9 Chrysene ND
53-70-3 Dibenzo(a,h)anthracene ND
206-44-0 Fluoranthene ND
86-73-7 Fluorene ND
193-39-5  Indeno(1,2,3-cd)pyrene ND
91-20-3 Naphthalene ND
90-12-0 1-Methylnaphthalene ND
91-537-6 2-Methylnaphthalene ND
85-01-8 Phenanthrene ND
129-00-0 Pyrene ND
CAS No.  Surrogate Recoveries Run# 1
84-15-1 o-Terphenyl 98%
92-94-4 p-Terphenyl 102%

RL

0.73
0.73
0.37
0.37
0.073
0.073
0.073
0.073
0.37
0.073
0.37
0.37
0.073
0.37
0.37
0.37
0.37
0.37

Run#

MDL  Units Q Rew Q\A.&P

0.18 mg/kg U
0.18 mg/kg
0.18 mg/kg
0.091 mg/kg
0.018 mg/kg
0.018 mg/kg
0.018 mg/kg
0.018 mg/kg
0.091 mg/kg
0.018 mg/kg
0.091 mg/kg
0.18 mg/kg
0.018 mg/kg
0.091 mg/kg
0.091 mg/kg
0.091 mg/kg
0.18 mg/kg
0.091 mg/kg o
2 Limits
38-139%
46-149%

ND = Not detected
RL = Reporting Limit

MDL - Method Detection Limit

E = Indicates value exceeds calibration range

J = Indicates an estimated value
B = Indicates analyte found in associated method blank
N = Indicates presumptive evidence of a compound



DATA VALIDATION WORKSHEETS

SEMIVOLATILE ORGANICS
Reviewer: Kitchings Date: 1| ! %0
H3 Hogozo4
*roject:__Plum Brook SDG:___Fi8577 Matrix/No. Samples: -3
L Technical Holding Times
A. Sample Preservation, Handling and Transport ~
1. Have all samples been preserved correctly? (? es) No N/A
2. Have sample temperatures been kept at 4° C (+ or - 2 °)? @ No N/A
3. Were all samples received in proper condition? @ No N/A
4. Were any qualifications required based on this information? Yes (1:10\ N/A
Coolers@ 4,29 ,
B. Chain of Custody
1. Were all samples properly recorded on COCs? @ No N/A
2. Were correct analyses performed on samples? \@ No N/A
C. Holding Times
1. Were samples extracted and analyzed within acceptable hoiding times? @ No N/A
2. Were any qualifications required based on this information? Y:s/ (éhﬂ N/A
SAMPLED PREPPED ANALYZED
3t %1% § f 2
8 /b '
< 8{ 3 § / 't
IL GC/MS Instrument Performance Check
1. Were instrument performance check samples run for each analysis period? @ No N/A
2. Were ion abundance criteria met for DTFPP analysis? (Y:s) No N/A
3. Do laboratory forms match raw data? ;:s No l@
4. Were any qualifications required based on this information? Yes Iﬁq N/A
Comments/Qualifications: ~




DATA VALIDATION WORKSHEETS

SEMIVOLATILE ORGANICS
Reviewer: Kitchings Date ”I 30
H3H 0%a 204
roject:__Plumbrook SDG: Matrix/No. Samples:__ S -3
1. Initial Calibration
1. Were correct concentrations of standards used for initial calibration? Were samples @ No N/A
analyzed within 12 hours of associated instrument performance check?
2. Were initial calibration RRFs for all volatile target compounds and system monitoring No NA
compounds >or = 0.05? Do recalculations for RRFs agree with reported values?
3. Were %RSDs < or = 30% for all volatile target compounds? Do recalculations for RSDs @ \ No NA
agree with reported values? .
4. Were any qualifications required based on this information? Yes ( Nq N/A
N
Comments/Qualifications:
RRFs 70 ¥
6|y 1a
@ lL"_O ]
1v. Continuing Calibration
1. Were continuing calibration samples run at the required frequency, and compared to the @ No N/A
correct initial calibration?
2. Did calculations from raw data agree with laboratory reported values for RRF and %D? Yes No @A)
3. Were continuing calibration RRFs for volatile organic compounds and system monitoring ‘es No N/A
compounds (surrogates) > or = 0.05?
4. Were %D between initial calibration RRF and the continuing calibration RRFs No N/A
within + or ~ 25%?
5. Were any qualifications required based on this information? Yes N/A

Comments/Qualifications:

C_C“’

7,0 <lﬂo\

Al




DATA VALIDATION WORKSHEETS

SEMIVOLATILE ORGANICS
Reviewer: Kitchings Date I f%o
k3 Ho%020% '

roject:__Plumbrook spG:__ {8477 Matrix/No. Samples: >-3

V. Blanks
1. Were any target or non-target compounds reported in laboratory prep or calibration Yes @ N/A

blanks?
2. Were method blank analyses performed at required frequency, and for each GC/MS No NA
system used to analyze samples for each type of analysis (i.e., matrix)? .
3. Were any qualifications required based on this information? Yes ( Now N/A
Comments/Qualifications: ¢ 7
g2 *l! (
0 s WS-

VI, System Monitoring Compounds (Surrogate Spikes) .
1. Were laboratory surrogate recoveries calculated and reported correctly? Y No NA
2. Were surrogate recoveries within acceptable limits? @ No N/A
3. Were any qualifications required based on surrogate spike QC information? ?G; ( No» NA

~—~
Comments/Qualifications: < 7¢- 7
\ 1€ - Joz

VII.  Matrix Spikes/Matrix Spike Duplicates
1. Were MS/MSD samples analyzed at required frequency for each ample matrix? @n/;\ No N/A
2. Were MS/MSD results for recovery and RPD within advisory limits? g) No NA
3. Were Samples used for MS/MSD field blanks? Yes @ N/A
4. Were laboratory reported results correctly calculated from raw data? Yes No N/A
5. Were any qualifications required, based on results of MS/MSD samples in conjunction Yes N/A

with other QC information?

@

Comments/Qualifications:
Sz ms 13- 105 gid 3o
msy lod - 1]z 75-9Y
erp S7-lk 5~ Jb




DATA VALIDATION WORKSHEETS

SEMIVOLATILE ORGANICS
Reviewer:____ Kitchings Date__!1[%0
H3Hogo 20
“roject:__Plumbrook SDG:___F %977 Matrix/No. Samples:_S ~3

VIII. Laboratory Control Sample (LCS)
1. Were LCS samples run at correct frequency for each matrix samples? (@ No NA
2. Were LCS calculations performed correctly, and did laboratory reported values match raw No N/A
data? Were recoveries within laboratory QC limits?
4. Were any qualifications required based on L.CS data in conjunction with other QC | Yes Neo N/A
information?
Comments/Qualifications:

g\z,\ LS 1d]-1fo
g6 -101
B

IX. Internal Standards
1. Were standard area counts within a factor of two (-50% to +100%) from associated @ No NA
calibration standard?
2. Were retention times of internal standard within + or - 30 seconds of retention time of Neo N/A
associated calibration check?
3. Were any qualifications required based on internal standard results? Yes éow NA

p—

Comments/Qualifications: N

X. Target Compound Identification m
1. Are relative retention times (RRTs) within + or - 0.06 RRT units of standard RRT? (#ea No (A
2. Do sample compound spectra meet specified criteria in relation to laboratory standard No N/A
spectra?
3. Were all compounds accounted for on chromatogram? Y. No \QVA

AN 4

Comments/Qualifications:

No Yom Qeﬂ“\ "{PAN‘Q/TLT-




DATA VALIDATION WORKSHEETS

SEMIVOLATILE ORGANICS
Reviewer:____Kitchings Date__ !l f 30

A3 R 03020+ S
“roject:__Plumbrook SDG: Fl¥417 Matrix/No. Samples:__S
1 XI1. Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs)

1. Were sample results correctly calculated and reported by laboratory? Yes No /\ﬁbf
2. Were correct internal standard quantitation ion and RRF used to quantify all compounds Yes No %
for all samples?
3. Were CRQLs adjusted to reflect sample dilutions and dry weight factors not accounted for |  Yes No +/A
by the method?
4. Were any laboratory QA/QC sample results calculated from peaks derived using manual | Yes No NA
integration?
5. Were any qualifications required based on this information? Yes No \j‘I/A
Comments/Qualifications: N e Docb lM:%
XH. Field QC
1. Were any Field Duplicates associated with this SDG? (\% No ‘NA
a. If Yes, were RPDs acceptable (50% for water samples, 100% for soil samples)? ?e%) No N/A
2. Were any field blanks or equipment rinsates associated with this SDG? ;s/ N9 N/A
a. Ifyes, were any compounds reported in samples >IDL? Yes ;(/: N/A
b. Were any qualifications required based on this information? Yes o N/A
Comments/Qualifications: 00?3 S -
P D‘ S\ na
defecs |
XII. Overall Assessment of Data
1. Are there any specific concerns or limitations regarding the data in this SDG? Yes NA

Comments/Qualifications:

(2




Uz Hog0zo¥
SDG: £ 18417 Project: PLUMBROOK

Galo B .
Method: METALS 7470 A Matrix/No. of Samples: Sl -3

Validation Samples: TDOBooo3 - STL

DBodoY —- ST

DR 01OS5 — Aceute st

Data Validation Report Summary

Status Code Comments

1. Sample Preservation,

Handling, and Transport A,
2. Chain of Custody A
3. Holding Times A
4. Calibrations A
5. Blanks A
6. ICP/ICS A
7. Blank Spike/LLCS i
8. Duplicates A
9. Matrix Spike X
10.  Furnace Atomic

Absorption QC R /A
11.  ICP Serial Dilution A
12.  Sample Result Verification A
13.  Field QC Samples A
14. Overall Assessment X

Status Codes:

A = Acceptable

R = Data Rejected

X = Data acceptable but qualified due to problems



K3 Hogozoy
SDG: F1%917 Method: METALS Page 2

Qualifications:

' 56 hodd aloy mymsd 2 Yo Figars debe st el v gudibed

05 us i _somyle DBo0oS ; Wiws- Cr cd N wte qulifredps Y37
w DB X DBoodk, U

Significant Findings/Recommendations:

Overall Data Quality:

Qcc(,?‘)'@)g & %MLP.'(-;.,Q .

Date: !l{aslzoo:% \_@
Validator's Signature: % s {//5%7(/@ s

Peer Reviewer:
1/00



SHAW E & I INC
Client Sample ID: DB0003

TOTAL Metals

39

Lot-Sample #...: H3H080204-003 Matrix.......: SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
% Moisture 9.9
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITSQ\JW0 METHOD ANALYSIS DATE ORDER #
Prep Batch §#...: 3224131
Mercury ND 0.037 mg/kg u SW846 7471A 08/12/03 FVXHV1AF
Dilution Factor: 1 Analysis Time..: 14:45 MDL............: 0.011
Prep Batch #...: 3224241
Aluminum 2940 22.2 mg/kg SWB46 6010B 08/12-08/13/03 FVXHV1AK
Dilution Factor: 1 Analysis Time..: 11:39 MDL......c.000a: 3.7
Antimony ND 6.7 mg/kg W SW846 6010B 08/12-08/13/03 FVXHV1AL
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.23
Arsenic 1.7 1.1 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1AM
Dilution Factor: 1 Analysis Time..: 11:39 MDL.....eovovoet 0,51
irium 12.3 J 5.6 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1AN
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.12
Beryllium 0.18 B 0.56 mg/kg J SW846 6010B 08/12-08/13/03 FVXHV1AP
Dilution Factor: 1 Analysis Time..: 11:39 MDL.....c.o....2 0.022
Cadmium ND 0.56 mg/kg A SW846 6010B 08/12-08/13/03 FVXHV1AQ
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.083
Calcium 663 555 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1AR
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 3.6
Chromium 2.7 1.1 mg/kg J %a. SW846 6010B 08/12-08/13/03 FVXHVI1AT
Dilution Factor: 1 Analysis Time..: 11:39 MDL.......co0..: 0.44
Cobalt 1.3 B 5.6 mg/kg 3" SW846 6010B 08/12-08/13/03 FVXHV1AU
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.21
Copper 2.1 B 2.8 mg/kg T SWB46 6010B 08/12-08/13/03 FVXHV1AV
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.11
Iron 3490 11.1 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1AW
Dilution Factor: 1 Analysis Time..: 11:39 MDL....c.vovuant 2.7
Lead 4.7 J 0.33 mg/kg SW846 6010B ' 08/12-08/13/03 FVXHVIAX
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.14

(Continued on next page)



SHAW E & I INC

Client Sample ID: DB0003

TOTAL Metals

40

Lot-Sample #...: H3H080204-003 Matrix.........: SOLID
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Magnesium 439 B 555 mg/kg J° SW846 6010B 08/12-08/13/03 FVXHViAQ
Dilution Factor: 1 Analysis Time..: 11:39 MDL....covernnn : 2.0
Manganese 41.5 J 1.7 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1Al
Dilution Factor: 1 Analysis Time..: 11:39 MDL.....coevues : 0.078
Nickel 3.4 B 4.4 mg/kg J 84 SW846 6010B 08/12-08/13/03 FVXHV1A2
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 0.38
Potassium 187 B 555 mg/kg 7J SW846 6010B 08/12-08/13/03 FVXHV1A3
pilution Factor: 1 Analysis Time..: 11:39 MDL......oovoe.: 22,1
Selenium ND 0.56 mg/kg A sws46 6010B 08/12-08/13/03 FVXHV1A4
Dilution Factor: 1 Analysis Time..: 11:38 MDL............t 0.28
Silver ND 1.1 mg/kg A SW846 6010B 08/12-08/13/03 FVXHV1AS
Dilution Factor: 1 Analysis Time..: 11:39 MDL.......viunus 0.31
o>dium 284 B 555 mg/kg T SW846 6010B 08/12-08/13/03 FVXHV1AA
Dilution Factor: 1 Analysis Time..: 11:39 MDL............: 101
Thallium 0.55 B 1.1 mg/kg —J SW846 6010B 08/12-08/13/03 FVXHVIAC
Dilution Factor: 1 Analysis Time..: 11:39 MDL.....vovevuat 0.30
Vanadium 4.4 B 5.6 wmg/kg T SW846 6010B 08/12-08/13/03 FVXHV1AD
Dilution Factor: 1 Analysis Time..: 11:39 MDL.....coovuust 0.23
Zinc 18.7 2.2 mg/kg SW846 6010B 08/12-08/13/03 FVXHV1AE
Dilution Factor: 1 Analysis Time..: 11:39 MDL........ ...t 0,23
NOTE(S) :

Results and reporting limits have been adjusted for dry weight.
] Method blank contamination. The associated method blank contains the target analyte at a reportable level.
B Estimated resuit. Result is less than RL.



SHAW E & I INC

Client Sample ID: DB0004

TOTAL Metals

41

Lot-Sample #...: H3H080204-004 Matrix.......: SOLID
Date Sampled...: 08/06/03 Date Received..: 08/08/03
% Moisture 9.7
REPORTING ?e;:)& PREPARATION-~ WORK
PARAMETER RESULT LIMIT UNITS Q) METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 3224131
Mercury ND 0.037 mg/kg U SWe46 7471A 08/12/03 FVXH21AF
Dilution Factor: 1 Analysis Time..: 14:47 MDL............: 0.011
Prep Batch #...: 3224241
Aluminum 2930 22.2 mg/kg SW846 6010B 08/12-08/13/03 FVXH21AK
Dilution Factor: 1 Analysis Time..: 11:43 MDL....oovvvonnt 3.7
Antimony ND 6.6 mg/kg 28 SW846 6010B 08/12-08/13/03 FVXH21AL
Dilution Factor: 1 Analysis Time..: 11:43 MDL......ovenve: 0.23
Arsenic 1.7 1.1 mg/kg SWB846 6010B 08/12-08/13/03 FVXH21AM
pilution Factor: 1 Analysis Time..: 11:43 MDL............: 0.51
‘arium 12.2 J 5.5 mg/kg SW846 6010B 08/12-08/13/03 FVXH21AN
Dilution Factor: 1 Analysis Time..: 11:43 MDL...veuveernn : 0,12
Beryllium 0.17 B 0.55 mg/kg T  SW846 6010B 08/12-08/13/03 FVXH21AP
Dilution Pactor: 1 Analysis Time..: 11:43 MDL....covnuenas 0.022
Cadmium ND 0.55 mg/kg “ SW846 6010B 08/12-08/13/03 FVXH21AQ
Dilution Factor: 1 Analysis Time..: 11:43 MDL.....vvuvnvnn : 0.089
Calcium 713 554 mg/kg SW846 6010B 08/12-08/13/03 FVXH21AR
Dilution Factor: 1 Analysis Time..: 11:43 MDL....oovvnnnn : 3.5
Chromium 2.6 1.1 mg/kg J $o~ SW846 6010B 08/12-08/13/03 FVXH21AT
pDilution Factor: 1 Analysis Time..: 11:43 MDL....cvouvvunant 0.44
Cobalt 1.3 B 5.5 mg/kg J  SW846 6010B 08/12-08/13/03 FVXH21AU
Dilution Factor: 1 Analysis Time..: 11:43 MDL.....conveent 0.21
Copper 2.0B 2.8 mg/kg T  SW846 6010B 08/12-08/13/03 FVXH21AV
Dilution Factor: 1 Analysis Time..: 11:43 MDL....oveneenst 0.11
Iron 3480 11.1 mg/kg SW846 6010B 08/12-08/13/03 FVXH21AW
Dilution Factor: 1 Analysis Time..: 11:43 MDL.....ooeuvun : 2.7
Lead 4.5 3 0.33 mg/kg SWB46 6010B 08/12-08/13/03 FVXH21AX
Dilution Factor: 1 Analysis Time..: 11:43 MDL............: 0.14

(Contihued on next page)



SHAW E & T INC

Client Sample ID: DB0004

TOTAL Metals

42

Lot-Sample #...: H3H080204-004 Matrix.........: SOLID
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Magnesium 448 B 554 mg/kg - SW846 6010B 08/12-08/13/03 FVXH21A0
Dilution Factor: 1 Analysis Time..: 11:43 MDL.......0oun. : 2.0
Manganese 42.8 J 1.7 mg/kg SW846 6010B 08/12-08/13/03 FVXH21A1l
Dilution Factor: 1 Analysis Time..: 11:43 MDL............: 0.078
Nickel 3.4 B 4.4 mg/kg‘J'gd SW846 6010B 08/12-08/13/03 FVXH21A2
Dilution Factor: 1 Analysis Time..: 11:43 MDL. . ovreasonst 0.38
Potassium 195 B 554 mg/kg J SW846 6010B 08/12-08/13/03 FVXH21A3
Dilution Factor: 1 Analysis Time..: 11:43 MDL............: 22.0
Selenium ND 0.55 mg/kg U SW846 6010B 08/12-08/13/03 FVXH21A4
Dilution Factor: 1 Analysis Time..: 11:43 MDL............: 0.28
Silver ND 1.1 mg/kg U SW846 6010B 08/12-08/13/03 FVXH21AS5
Dilution Factor: 1 Analysis Time..: 11:43 MDL....coveevons 0.31
~odium 245 B 554 ng/kg T SW846 6010B 08/12-08/13/03 FVXH21AA
DPilution Factor: 1 Analysis Time..: 11:43 MDL............: 101
Thallium ND 1.1 mg/kg W SW846 6010B 08/12-08/13/03 FVXH21AC
Dilution Factor: 1 Analysis Time..: 11:43 MDL.....ooveovnt 0.30
Vanadium 4.4 B 5.5 mg/kg T SW846 6010B 08/12-08/13/03 FVXH21AD
Dilution Factor: 1 Analysis Time..: 11:43 MDL.....ccvrvuat 0.23
Zinc 18.8 2.2 mg/kg SW846 6010B 08/12-08/13/03 FVXH21AE
Dilution Factor: 1 Analysis Time..: 11:43 MDL............: 0.23
NOTE(S) :

Results and reporting limits have been adjusted for dry weight.
] Method blank contamination. The associated method blank contains the target analyte at a reportable level.
B Estimated result. Result js less than RL.



Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: DB0005
Lab Sample ID:  F18977-1 Date Sampled: 08/06/03
Matrix: SO - Soil Date Received: 08/08/03
Percent Solids: 91.0
Project: PBOW
Metals Analysis L0
Qud
Analyte Result RL MDL  Units DF Prep Analyzed By Method Prep Method
Aluminum 2780 22 1.5 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Antimony 041U 6.6 0.41 mg/kg 1 O 86/20/03 08/20/03 DM sws46 60108 SW846 3050B
Arsenic 1.4 0.55 0.19 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Barium 10.1 B 22 0.19 mg/kg 1 T 08/20/03 08/20/03 DM  SWs46 6010B SW846 3050B
Beryllium 0.066U 055 0.066 mgkg 1 u 08/20/03 08/20/03 DM SWB846 6010B SW846 3050B
Cadmium 0.022U 044 0.022 mg/kg 1 wu 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Calcium 576 550 7.4 mg/kg 1 08/20/03 08/20/03 DM  SWs46 6010B SW846 3050B
Chromium 2.1 1.1 0.11 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Cobalt 0.93B 5.5 0.088 mg/kg 1 .7 08/20/03 08/20/03 DM  SW846 60108 SW846 3050B
Copper 1.7B 2.7 0.15 mg/kg 1 7 08/20/03 08/20/03 DM  SWs46 6010B SW846 3050B
Iron 3160 11 2.4 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Lead 5.5B 11 0.18 mg/kg 1 I 08/20/03 08/20/03 DM  SWs46 6010B SW846 3050B
Magnesium 411 B 550 4.8 mg/kg 13 08/20/03 08/20/03 DM  SWs46 60108 SW846 3050B
Manganese 36.5 1.6 0.12 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Mercury 0.045B 0.085 0.0022 mg/kg 1 g 08/11/03 08/11/03 LIR SW846 7471A SW846 7471A
Nickel 2.8B 4.4 0.11 mg/kg 1 g 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Potassium 130 B 550 15 mg/kg 1 g 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Selenium 0.83B 11 0.22 mg/kg 1 3 08/20/03 08/20/03 DM  SWs46 6010B SW846 3050B
Silver 012U 1.1 0.12 mg/kg 1 o 08/20/03 08/20/03 DM  SWs46 60108 SW846 3050B
Sodium 29U 550 29 mg/kg 1 w 08/20/03 08/20/03 DM  SW846 6010B SW846 3050B
Thallium 0.20U 1.1 0.20 mg/kg 1 w 08/20/03 08/20/03 DM  SW846 60108 SW846 3050B
Vanadium 3.5B 5.5 0.088 mg/kg 173" 08/20/03 08/20/03 DM  SW846 60108 SW846 3050B
Zinc 16.6 2.2 0.34 mg/kg 1 08/20/03 08/20/03 DM  SW846 6010B SW846 30508
RL = Reporting Limit U = Indicates a result < MDL

MDL = Method

Detection Limit

B = Indicates a result > = MDL but < RL




DATA VALIDATION WORKSHEET

METALS
Reviewer: ___ Kitchings Date; ([ }3°
U3 Hogozok
Project:_Plumbrook SDG: Matrix/No. Samples S -3
L Sample Management
A. Sample Preservation, Handling and Transport .
1. Have all samples been preserved with HNO; to pH <2? (es No w
2. Have sample temperatures been kept at 4° C (+ or - 2 ° C)? Qg) No N/A
3. Were all samples received in proper condition? & e/s)\ No N/A
4. Were any qualifications required based on this information? Yes @ N/A
Cooler @ ._{.ZOC . N
B. Chain of Custody
1. Were all samples properly recorded on COCs? @ No N/A
2. Were correct analyses performed on samples? Y&g) No N/A
C. Holding Times
1. Were samples analyzed within acceptable holding times? @ No N/A
2. Were any qualifications required based on this information? Yes (m N/A
N
SAMPLED PREPPED/ANALYZED
14 o %[z 3%
’ Hy g [l
S. wep 3 /zu
I1. Calibrations H.&S g/ "
1. Were proper number of calibration standards used for each analytical instrument used? @ No N/A
2. Is the calibration correlation coefficient >or = 0.995 for each analytical instrument used? Yes No 6/1\&,)
3. Are initial and continuing calibration verification %R within Yes No N/A
10% (+ or - 1%) acceptance window?
4. Are CRDL Standard %R within 10% (+ or - 1%) acceptance window? Yes No @
5. Were any qualifications required based on this imformation? Yes (I;() N/A

Comments/Qualifications:

H % Icv  1oé1

1P cavs. N A VN

~—

43.%
104.¥




DATA VALIDATION WORKSHEET

METALS
Reviewer: __Kitchings Date: 1|39
A3HogOoZ0
Project:_Plumbrook SDG: Fl1€49777 Matrix/No. Samples =3
jLIR Blanks
1. Are any analytes reported in laboratory prep or calibration blanks above the IDL? Yes @ N/A
2. Are any analytes reported as negative values in laboratory prep or calibration blanks? Yes @ N/A
3. Were any qualifications required based on this information? Yes (I‘?o/\ N/A
A
Comments/Qualifications:
mMbe - U
(cp's U
Cch's u
Iv. ICP Interference Check Sample (ICS)
1. Were ICS samples run at the beginning and end of each sample analysis run? (?‘e’s) No N/A
2. Are ICS %R within 80-120% acceptable control limits? No N/A
3. Were any qualifications required based on this information? Yes (Izlﬂ N/A
S~—
Comments/Qualifications: " O
4.5 107 0.
V. Blank Spike/Laboratory Control Sample (LCS)
1. Are all aqueous LCS %R within 80-120% control limits? Yes No Q\UA)
2. Are all solid LCS %R within control limits established by EPA? No N/A
3. Were any qualifications required based on this information? Yes 6‘1(’)3 N/A
A ——
Comments/Qualifications:
LES ™
$7.5-1054




DATA VALIDATION WORKSHEET

METALS
Reviewer: __ Kitchings Date; !l ( 39
A3 Hogo2o 4
Project:_Plumbrook SDG: r&477 Matrix/No. Samples

S -3

VL Duplicates

1. Were samples used for duplicate sample analysis identified as field blanks? Yes @ N/A
2. For duplicate samples >5x CRDL, were RPDs within control limits @ No N/A

of + or - 20% for water, or + or - 35% for soil?
3. For duplicate samples <5x CRDL, were duplicate samples within No N/A

control limit of + or - CRDL for water, or + or - 2xCRDL for soil?
4. Were any qualifications required based on this information? Yes (I\qa N/A

\—
Comments/Qualifications:
\'
VIL Matrix Spike
1. Were samples used for matrix spike sample analysis identified as field blanks? Yes @ N/A
2. Were spike recoveries within 75-125% limits (limits do not apply when original sample @ No N/A
concentration exceeds spike concentration by a factor of 4?
3. Were any qualifications required based on this information? Yes QV;) N/A
Comments/Qualifications: 9
)
b Ms-lny  mio -l RPD-kgh.
Cv)k)i - 3up - uj/@&-
S St - law (&3
VIII. ICP Serial Dilution

1. Were %Ds for ICP serial dilution samples within 10% for analytes with concentrations Yes No N/A

greater than 50x IDL? .
2. Were any qualifications required based on this mformation? Yes @o) N/A

Comments/Qualifications:

Qe

LI




DATA VALIDATION WORKSHEET
METALS

Reviewer: __ Kitchings Date: !/ {%
H3 Ho8oz2o Y 3
Project:_Plumbrook SDG: F 84977 Matrix/No. Samples >

IX. Sample Result Qualification
Not Required For Level I1I Data Validation

1. Were sample results reported by laboratory supported by raw data? Yes No M

2. Were correct calculations used to determine sample results? Yes No N/

3. Were any qualifications required based on this information? Yes No N//y

Comments/Qualifications:

NO YOy :9(;()14* (QM

X. Field QC

1. Were any Field Duplicates associated with this SDG? (;' es) No N/A
a. If Yes, were RPDs acceptable (50% for water samples, 100% for soil samples)? ﬁ eq No N/A
~—
2. Were any field blanks or equipment rinsates associated with this SDG? Yes @ N/A
a. If'yes, were any analytes reported in samples >IDL? Yes No N/A
b. Were any qualifications required based on this information? Yes Nﬂ N/A
N/
Comments/Qualifications:
X1. Overall Assessment of Data
1. Are there any specific concerns or limitations regarding the data in this SDG? Yes (m N/A
] N
Comments/Qualifications: \
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Chain of Custody Forms
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' STL Denver

Sample Receiving Checklist P
Lot #: £ / S /y QEp20¢ Date/Time Received: ﬂ 9/&! 0545
Company Name & Sampling Site: STL  HAnerwifl
*Cooler #{s): f : :
Temperatures (°C): L!.}
PM to Complete This Section: Ves No
Residual chlorine check required:Q Q
Time Zone:
« EDT/EST » CDT/CST « MDT/MST = PDT/PST ¢« OTHER
Unpacking & Labeling Check Points:
N/A  Yes No Initals
Q D O L Coolersealsintact. (N/A if band delivered) -
Z 0 2. Chain of custody present. —_—
Q 23 3. Bottles broken andfor are Jeaking, comment if yes. __e/__.
O A 4. Multiphase samples present? If yes, comment below. —
.7 7 1 T —
O 0O 5. Proper container & preservatives used (ref. Attachment D of SOP# DEN- QA-OOOB) __l%__
0 O QO 6. pHofallsamples checked -and meet requirements, note exceptions. I DU
3 0O 7. Chain of custody mcludcs “received by™ and “relinquished™ by signatures,
dales, and times. ’
O O 8. Receipt date(s) > 48 hours past the collection date(s)? Ifyes, notify PA/PM.
0O O 5. Chain of custody agrees with bottle count, comment if no. ' _—
GO © 10. Chain of custody agrees with labels, comment if no. —
0 Q O 1l VOA samples filled completely, comment if na. —
O O Q 12 VOAvials presecved, check label. Preservative OHCl Q422°C QSodium Thiosulfate j:
_} " O QO 13. Did samyples réquire preservation with sodiﬁm thiosulfate? W
O O O 14. Ifyes to#12, did the samples contain residual chlorine?
O O O 15. Sediment present in dissolved/filtered bottles.
Q O 16. Arcanalyses with short holding times requested? —_—
Q O 17. Wasa quick Tum Around (TAT) requested? —_—t e
Q@ O O 18. Isextra sample volume provided for MS, MSD or matrix duplicates? . — 1
l DOUBLECHECK METALS.SAMPLE LABELS & SUBCONTRACT ﬂ
o a Q 19 Subcontract COC signed and sent with samples to bottle prep?
Q QO 20. Were sample labels double-checked by a second person? , —
0 O Q 21. Were sample bottles and COC double checked for dissolved/filtered metals by 2 second persoi\?
Q o Q 2210 applicéble, were AFCEE Metals placed in the walkin refrigerator? -
0 O Q 23 Werespecial instuctions in LIMS read and followed? j%__

Document any problems and the actions taken to resolve them on a Condition Upon Receipt Anomaly Report (CUR).

\QA\Forms\Sample Receiving\SR Checklist

13/03 Revision |

72



Attachment 3

Project Data



[USER_TEST_GROUP] = EXPLOSIVES

LOCATION_CODE_ PBOW H3H080204 PBOW P§044 PBOW-F19588
SAMPLE_NO DB0O003 DBO0OO4 DBO005
SAMPLE_DATE 6-Aug-03 6-Aug-03 6-Aug-03
SAMPLE_PURPOSE REG FD FS
Parameter Units Filtered Result Qual Result Qual ResultQuai
Amino-2,6-dinitrotoluene, 4- ug/L N 025U 025U 048U
Amino-4,6-dinitrotoluene, 2- ug/L N 025U 025U 048U
Dinitrobenzene, 1,3- ug/L N 0.25U 025U 048U
Dinitrotoluene, 2,4- ug/L N 0.25U 025U 048U
Dinitrotoluene, 2,6- ug/L N 025U 025V 048U
HMX ug/L N o.50U 050U 048U
Nitrobenzene ug/L N 0.25U 025U 048U
Nitrotoluene, 2- ug/L N 0.25U 0.25U 048U
Nitrotoluene, 3- ug/L N 0.25U 025U 048U
Nitrotoluene, 4- ug/L N 0.25U 025U 048U
RDX ug/L N 050U 050U 048UV
Tetryl ug/L N 0.25U 025U 048U
Trinitrobenzene, 1,3,5- ug/L N 0.25U 0.25U 048U

Trinitrotoluene, 2,4,6- ug/L N 0.25U 025U 048U



[USER_TEST_GROUP] = PAH/SEMIVOLATILES

LOCATION_CODE PBOW H3H080204 PBOW PBO44 PBOW-F19588
SAMPLE _NO DBO0003 DB0O0O0O4 DBO005
SAMPLE_DATE 6-Aug-03 6-Aug-03 6-Aug-03
SAMPLE PURPOSE REG FD FS
Parameter Units Filtered Result Qual Result Qual Result Qual
Acenaphthene ug/L N 220U 220U 0.73U
Acenaphthylene ug/L N 220U 220U 0.73V
Anthracene ug/L N 22U 22U 0.37U
Benzo(a)anthracene ug/L N 22U 22U 0.37U
Benzo(a)pyrene ug/L N 22U 22U 0.073U
Benzo(b)fluoranthene ug/L N 22UV 22U 0.073V
Benzo(ghi)perylene ug/L N 44 U 44 Y 0.073U
Benzo(k)fluoranthene ug/L N 22U 22U 0.073U
Chrysene ug/L N 44 U 44 U 037U
Dibenz(a,h)anthracene ug/L N 444 44U 0.073U
Fluoranthene ug/L N 44 U 44 U 037V
Fluorene ug/L N 444 444 0.37U
Indeno(1,2,3-cd)pyrene ug/L N 44 U 44y 0.073U
Methylnaphthalene, 1- ug/L N 220U 220U 0.37U
Methylnaphthalene, 1- ug/L N 220U 220U 0.37UV
Naphthalene ug/L N 220U 220U 0.37U
Phenanthrene ug/L N 44 U 44U 037V
Pyrene ug/L N 44U 44U 0.37U



[USER_TEST_GROUP] = METALS

LOCATION_CODE PBOW H3H080204 PBOW PB0O44
SAMPLE_NO DB0O0OO3 DB0O0OC4
SAMPLE DATE 6-Aug-03 6-Aug-03
SAMPLE_PURPOSE REG FD FS
Parameter Units Filtered Result Qual Result Qual Result Qual
Aluminum ug/L N 2940 2930 2780
Antimony ug/L N 6.7V 66U 041U
Arsenic ug/L N 1.7 17 14
Barium ug/L N 12.3) 122 1018B
Beryllium ug/L N 0.18B 0.178B 0.66U
Cadmium ug/L N 0.56U 055U 0.022U
Calcium ug/L N 563 713 576
Chromium ug/L N 27 26 2.1
Cobalt ug/L N 13B 13B 0.93B
Copper ug/L N 21B 2.08B 1.7B
fron ug/L N 3490 3480 3160
Lead ug/L N 4.7J 453 55B
Magnesium ug/L N 439B 448B 411B
Manganese ug/L N 415 42.8J 36.5
Mercury ug/L N 0.037U 0.037U 0.045B
Nickel ug/L N 34B 34B 28B
Potassium ug/L N 187B 195B 130B
Selenium ug/L N 0.56U 055U 0.83B
Silver ug/L N 11U 11U 012U
Sodium ug/L N 284B 245B 294
Thallium ug/L N 448 448B 35B
Vanadium ug/L N 50U 50U oou
Zinc ug/L N 18.7 188 16.6
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